Platelet membrane responses to surface and suspension activation.
Exposure of blood platelets to foreign surfaces or to potent agonists in suspension results in dramatic changes in physical appearance and conversion from a nonsticky state. The transformation to the sticky state is associated with exposure of the fibrinogen receptor, GPIIB-IIIa, which is hidden in resting, discoid platelets. Recent studies employing fibrinogen coupled to gold (Fgn-Au) as an electron-dense probe have suggested that GPIIb-IIIa receptors not only become exposed in surface-activated platelets, but undergo a reorganization not observed in suspension-activated cells. Discoid platelets do not bind Fgn-Au; however, the bodies and extended pseudopods of dendritic forms are covered with Fgn-Au particles. Conversion of dendritic platelets to spread forms is accompanied by movement of receptor-ligand complexes away from peripheral margins into a concentrated mass in cell centers over the inner filamentous zone of the cytoplasm. Movement of the Fgn-Au particles to cell centers during spreading was considered due to the transmembrane action of the newly assembled actin filaments. We have carried out similar experiments on surface- and suspension-activated platelets with Fgn-Au and latex particles. GPIIb-IIIa receptors move Fgn-Au particles on outer membranes of surface- and suspension-activated platelets to channels of the open canalicular system. Treatment with cytochalasin B prevents assembly of actin filaments in surface- and suspension-activated platelets, and dissociates residual actin from the cell membranes, circumferential microtubules and organelles with which they interact. However, cytochalasin B does not prevent removal of Fgn-Au to channels of the open canalicular system. Thus, reorganization of fibrinogen receptors on surface- and suspension-activated platelets is due to the particles, and not to the fibrinogen, although fibrinogen is required to link gold to the receptor. The surface membrane has its own detergent and cytochalasin B-resistant cytoskeleton for directed transport of ligand-receptor complexes, independent of the internal assembly and contraction of actin into an inner filamentous zone.